Objectives: Vitamin D has been found to be strongly associated with many systemic disorders. There has been an augmented interest within the medical community in vitamin D, especially its deficiency, in various systemic disorders. Although the role of vitamin D deficiency in irritable bowel syndrome (IBS) has not yet been established, studies are underway to clearly establish its role in the disease. The objective of our study was to elucidate and establish the role of vitamin D deficiency in IBS patients compared to a healthy control group. M ethods: This study is a comparative case control study of vitamin D deficiency in patients with IBS diagnosed with ROME 3 criteria of classification (the third ROME foundation classification) to an age and gender matched healthy control group. The vitamin D level was measured in both cohorts for comparison and the results interpreted statistically. Sixty patients with IBS and 100 healthy individuals were included as test and control groups, respectively, in the study. The mean serum vitamin D level (nmol/L) of IBS patients was compared to the control group. Results: Vitamin D deficiency was detected in 49 patients (82%) in the IBS group and 31 patients (31%) in the control group. There was a statistically significant difference in the mean vitamin D level (p=0.025) between the IBS group and control group. Conclusions: Our study shows that vitamin D deficiency is highly prevalent in patients with IBS and these results seem to have therapeutic implications. Vitamin D supplementation could play a therapeutic role in the control of IBS.
V itamin D has of late been the point of discussion in the medical domain and has been found to be strongly associated with many systemic disorders. 1, 2 There has been an augmented interest within the medical community in vitamin D, especially its deficiency, in various systemic disorders. The association of vitamin D in skeletal and extra-skeletal health 1 is an established medical fact. More than 80% of metabolic vitamin D is derived from sunlight and the rest through dietary supplementation. 2 Irritable bowel syndrome (IBS) is a gastrointestinal disorder marked by disorganized bowel function due to neurohormonal bowel wallgut axis dysfunction. 3 IBS patients are managed using a pharmacological regimen and modified dietary protocol that is devoid of milk and other calcium-rich dairy products. Additionally vitamin B 12 and riboflavin supplements are taken to minimize painful bowel spasms and regulate bowel function. 4 However, there are published comparative study reports from Sweden that contradict the efficacy of these modified dietary protocols in IBS patients. 5 Although the role of vitamin D deficiency in IBS has not yet been determined, studies are underway to clearly establish its role in the disease. The recent report on the successful treatment of diarrhea predominant IBS with high doses of oral vitamin D supplementation-culminating with the resolution of the associated anxiety and depression as well-has sparked a gush of medical blogs and interest from the scientific community. 6 The objective of the present study has been to elucidate and establish the role of vitamin D deficiency in IBS patients compared to a healthy control group. The study is a comparative case control study of vitamin D deficiency in patients with IBS diagnosed with ROME 3 criteria of classification (the third ROME foundation classification) to an age and gender matched healthy control group. Vitamin D level was measured in both groups for comparison and the results interpreted statistically.
M ET H O D S
This prospective comparative analysis was conducted at the International Medical Centre (IMC), a tertiary centre in Jeddah, Saudi Arabia. Patients presenting to the gastroenterology clinic of the IMC with symptoms of IBS diagnosed by ROME 3 criteria (defined in Box 1) were compared to a healthy control group. The control group were age and gender matched attendants to the general clinic checking their vitamin D level, and were free from symptoms of IBS.
Information pertaining to age and gender were collected from both groups. The serum concentration of vitamin D was measured by 25-hydroxycholecalciferol (25(OH)D) levels utilizing liquid chromatography-tandem mass spectrometry (LC-MSMS) technique (Roche Diagnostics, Germany) in both groups. Vitamin D deficiency for the study was defined as serum 25(OH)D levels less than 50nmol/L as standardized in published research literature. 7 Statistical analysis was accomplished using SPSS (version 19). Qualitative data were presented in the form of number and percentage values. The quantitative data were presented in the form of mean and standard deviation (±SD) values. Chi-square test was employed as a test of significance for ordinal data. Student's t-test and linear correlation (Pearson's coefficient-2-tailed) was utilized to compare the mean vitamin D levels in the control and IBS group with a p-value (significance level) less than 0.050.
Informed consent of all the participants was documented and ethical approval was obtained from the institutional review board of the hospital.
R E SU LTS
A total of 60 IBS patients and 100 healthy individuals from the control group were included in the study, which took place over a period of three months. The study population was mostly female (79%) with a mean age of 42±5 years. The mean serum level of 25(OH)D in IBS patients was 21±12 nmol/L compared to the matched control of 31±16 nmol/L. There was a statistically significant difference in the mean 25(OH)D level between the IBS and control groups (p=0.025) [ Table 1 ].
Vitamin D deficiency was detected in 49 of the 60 patients (82%) in the IBS group and 31 of the 100 patients (31%) in the control group. A positive Pearson's correlation coefficient (r=0.264, p=0.001) was found to exist between age and serum 25(OH)D levels indicating a proportionality of 25(OH)D levels to age. Scatter plotting showed a linear relationship between age and vitamin D levels. Gender had no significant effect on vitamin D levels. Vitamin D supplementation in terms of consumption over the study period was excluded in both groups due to poor recollection response.
D I S C U S S I O N
The study revealed three statistically significant results. Firstly, the mean serum level of 25(OH)D in IBS patients was 21+12 nmol/L compared to the control group 31+16 nmol/L. Secondly the frequency of vitamin D deficiency was found to be high in the IBS group (82%) and thirdly, a significant positive correlation between age and vitamin D level was found.
In this context, it is worth mentioning that bone loss associated with vitamin D has been an observed in numerous abnormal abdominal conditions such as celiac disease, inflammatory bowel disease, and postgastrectomy cases. Given the fact that the areas of the gut involved in vitamin D absorption 8 is centered predominantly in the ileum (70-80%), with most of the vitamin D receptors and regulatory mechanisms in the cecum and colon regions, 9,10 the importance of vitamin D deficiency needs to be addressed seriously in IBS patients as well.
This can be substantiated by recent published studies showing that alterations in the vitamin D mechanisms in the receptor cells could cause altered cellular growth and promote adenoma and carcinoma in vitro. 11 Furthermore, it has also been observed that immune activation was part of this oncogenesis process in such cases with elevated levels of cytokines such as tumour necrosis factor (TNF-α) and interleukins (IL-1β and IL-6). 12 It should also be acknowledged that the gut, rich in micro flora, acts as an excellent region for activation of an immune response, promoting the effect of type-1 helper T cells and thus, maintaining hemostasis. 13 In this context, it has to be acknowledged that vitamin D inhibits T-cell proliferation and thus is capable of inhibiting the immune response. 1 From such a point of view, the link between IBS and vitamin D deficiency can be theoretically established to the alterations in the immune response. It is no doubt a questionable fact whether vitamin D deficiency could be taken into account as a causative factor relating to the pathogenic aetiology in the development of IBS as in the case of vitamin deficiency induced fibromyalgia cases. 14 The present study has shown significant difference in the mean level of vitamin D in the IBS group compared to control. It is worth mentioning that the authors see no published clinical study that looks into the pathological explanation of such an association.
Attention needs to be drawn into the psycho-social behavioral patterns of these IBS patients who often tend to avoid food items like fortified milk, which are rich in vitamin D and calcium, leading us to the conclusion that an altered vitamin D absorption mechanism could be an underlying reason for such observed social behaviours. 15 The case report by Sprake et al 8 has shown a probable treatment response associated with active diarrhea symptoms of IBS.
Thus, if the immune response alteration observed in IBS is a major contributory response and it could be proved experimentally that vitamin D suppresses immune function response by type-1 helper T cells and potentiates the function of natural killer cells, 16 it would be a breakthrough study in this grey area of gastrointestinal research. Interestingly, similar medical conditions such as inflammatory bowel disease that have been extensively studied with reference to vitamin D replacement showed no improvement of its clinical exacerbations. 17 Although vitamin D deficiency has an established link with poor exposure to sunlight, there has been no significant difference between male and female population with reference to vitamin D levels in this study. However, advancing age has been found to have a positive correlation with vitamin D deficiency. This could be attributed to the fact that the middle aged tend to be more cognizant of their dietary habits and take over-the-counter vitamin supplements. This, in fact, has been substantiated by the CHMS (Canadian Health Measures Survey) Cycle 2 data for the period from August 2009 to November 2011. 18 This study is limited by the fact that vitamin D balance is dependent on numerous physiological and social factors like exposure to sunlight, physical activity, and dietary habits that serve as the determinants of serum vitamin D levels.
Though these factors, in fact, contribute to the actual measured vitamin D levels, they are not accurately quantifiable elements to be included in the study and acquiescent to recall bias. Additionally, the geographic region where the study has been conducted is hot throughout the year and hence, the population most often are in cultural attires that minimize their physical exposure to sunlight. Thus, patient responses to interventions using supplemental vitamin D to treat IBS should rely more on improvement of the symptoms.
C O N C LU S I O N
With an enhanced attention on the role of vitamin D deficiency in the pathogenesis of several chronic illnesses, deficiency of vitamin D in IBS has recently caught the interest of medical professionals. There have been numerous attempts of therapeutic application of vitamin D to improve IBS symptoms. More research is needed to establish the therapeutic role of vitamin D in the management of IBS patients and deficiency should be addressed in the diagnosis and the treatment of the condition. Vitamin D supplementation should be considered as a part of the therapeutic protocol in patients with IBS henceforth. Further research to determine a quantifiable amount of vitamin D supplementation is needed to establish the optimal dose response effect.
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